Since the end of the 1990s, sustainability reporting (SR) has become an increasingly relevant topic in business and academia. However, it is still limited in food and agriculture sector in the Czech Republic and the European Union and only little information of the latest developments have thus far been presented. This paper provides current information dating from 2010 to 2014 from publications related to food and agriculture sector. The objective of the paper is to identify what determinants of SR are examined in the world initiatives to identify (in) consistencies, gaps, and opportunities for our future research of this fi eld. The paper focuses to new G4 Guidelines of the Global Reporting Initiative (GRI) and the Sustainability Assessment of Food and Agriculture (SAFA) systems of the Food and Agriculture Organization (FAO) of the United Nation. Finally, possible future research of SR including SR information systems are discussed by illuminating gaps and underexposed themes in the area of regulation and governance as well as stakeholder perception.
INTRODUCTION
Corporate sustainability reporting has been the subject of extensive research in last decades. One widely-used the defi nition of corporate sustainability reports identifi es them as "public reports by companies to provide internal and external stakeholders with a picture of the corporate position and activities on economic, environmental and social dimensions" (WBCSD, 2002) . Sustainability Reporting (SR) is a voluntary organisation's activity with two general purposes (Hahn, Kühnen, 2013; Kocmanová et al., 2013; Lozano, 2013) : to assess the current state of an organisation's economic, environmental and social dimensions, and to communicate an organisation's eff orts and sustainability progress to their stakeholders. SR can be used for assessing corporate sustainability performance over time, benchmarking against other organizations, and demonstrating how the organisation infl uences, and is infl uenced by, expectations about sustainable development (Hřebíček et al., 2012) .
From a historical view, the development and focus of sustainability reporting had several stages (Fifka, 2013; Hahn, Kühnen, 2013; Kolk, 2010; Lozano, 2013) . In the 1970s, traditional fi nancial reporting was sometimes complemented by additional social reports. In the 1980s, the focus shi ed towards environmental issues such as air emissions and waste generation however it was o en enlarged by social reporting. By the end of the 1990s, reporting research and practice increasingly began to consider the social and the environmental dimension simultaneously in a joint report which was o en published alongside traditional fi nancial reports. A er global fi nancial crisis in 2008, reporting research began to consider corporate governance dimension (Frías-Aceituno et al., 2012; Hřebíček et al., 2011; Lozano, Huisingh, 2011) .
This trend can be directly linked to the development of voluntary standard setting by the Global Reporting Initiative (GRI) (Hahn, Kühnen, 2013; Kocmanová et al., 2013) in many business sectors. Today the G4 Guidelines (G4 Guidelines, 2013a Guidelines, , 2013b Guidelines, , 2013c are regarded as "the de facto global standard" for corporate sustainability reporting (Kocmanová et al., 2013; Lozano, 2013) . These Guidelines are voluntary and intended to serve as a generally accepted framework for reporting on an organisation's economic, environmental, social, and also corporate governance performance. GRI's Sustainability Disclosure Database (GRI Database, 2014) catalogues all GRI-based reports that GRI is aware of. It also includes a growing number of integrated reports, and is a great source of practical examples. We are using this database in our research project "Measuring corporate sustainability performance in selected sectors" [Nr. 14-23079S] supported by the Czech Science Foundation.
However, in spite of the standardization eff orts, signifi cant diff erences remain between companies from diff erent economic activities (NACE, 2011) with regard to the content and quality of sustainability reports . In additional, there are many international standards for implementing and certifying the sustainability pillars like ISO 9000, ISO 14000, ISO 18000 (ISOHelpline, 2014) , ISO 26000 (ISO26000, 2014) and Eco-Management and Audit Scheme (EMAS, 2014) ; the Organisation for Economic Co-operation and Development (OECD) Guidelines for Multinational Enterprises (OECD Guidelines, 2010) ; the Social Accountability 8000 standard (SA, 2008) ; the Sustainability Assessment of Food and Agriculture systems (SAFA) .
Some leading companies have begun to combine all their reports into a single document, the integrated report, as part of a sustainable strategy aimed at meeting the information needs of stakeholders and ensuring the eff ective allocation of scarce resources (Eccles and Kruz, 2010; Frías-Aceituno et al., 2012; Hřebíček, Soukopová, Trenz, 2014; Kocmanová et al., 2013; Schaltegger and Wagner, 2011) .
The objectives of developing the GRI G4 Guidelines were to improve the technical quality of the organisation's report content to eliminate ambiguities and diff ering interpretations, harmonize these guidelines with other international accepted standards, and off er guidance related to link the sustainability reporting process to the preparation of an Integrated Report (IIRC 2011 (IIRC , 2013 . GRI co-founded the International Integrated Reporting Council (IIRC) because the future of corporate reporting is the integration of fi nancial and sustainability strategy and results. The IIRC is developing a framework Integrated Reporting (IR) that combine fi nancial, social, and environmental information to help address compartmentalisation (IIRC 2011 (IIRC , 2013 ). An integrated report should be the result of an integrated strategy and an integrated reporting process. The development of a IR framework addresses the IIRC in the cooperation with the GRI and with other international organizations as the Prince's Accounting for Sustainability Project (A4S, 2004) . It is anticipated that this new reporting framework will bring greater consistency to corporate sustainability reporting and will contribute to the harmonization of integrated reporting and creating new standards (Busco et al., 2013; Eccles, Krzus, 2010) . Stubbs, Higgins and Milne (2013) analysed why did organizations not produce sustainability reports in Australia and concluded that new standards could change this situation.
New framework for sustainability reporting in food and agriculture sector was developed by the Food and Agriculture Organization (FAO) of the United Nation (FAO, 2014 , which provides a holistic and inclusive framework for assessing sustainability performance in the food and agriculture sector, including crop and livestock production, forestry and fi sheries.
The objective of the paper the introduction of our research of determinants of sustainability reporting in food and agriculture sectors, where we follow the trends which brought the frameworks of GRI and SAFA reporting principles (G4 Guidelines, 2013a; Kocmanová et al., 2013; Popelka et al., 2013; together with the methodology of computation of sustainability indicators for the Czech agriculture and food processing sectors (Hřebíček, Trenz, Vernerová, 2013; Kocmanová et al., 2013; Křen 2011; Popelka et al., 2013; Valtýniová, Křen, 2011) .
MATERIALS AND METHODS
In this part, we introduce our research of new GRI G4 and SAFA reporting methodologies which determined sustainability reporting in Food and Agriculture sectors (FAS).
GRI G4 Reporting Methodology for Food Processing Sector
Let us consider the Food Processing sector (FPS) of organizations with codes 10 and 11.07 (nonalcoholic beverages) of the NACE coding (NACE, 2011), excluding 10.9 (feed industry). It includes a diverse group of organizations involved in the processing of products like meat, milk, fi sh, crops and water. It includes as Small & Medium Enterprises (SMEs) and also some of the largest multinational companies in the world. Some companies directly participate in all areas of food production, from farming activities through to fi nal production and retail. Others are concentrated more at the top end of the production chain or buy through commodity markets (G4 Sector Disclosures, 2014) .
Preparing a sustainability report using the G4 Guidelines is an iterative process. They off er two options for an organization to prepare its sustainability report "in accordance" with the G4 Guidelines. These two options are Core and Comprehensive (G4 Guidelines, 2013b) and can apply for an organization of any type, size, sector or location.
The Core option contains the essential elements of a sustainability report. The Core option provides the background against which an organization communicates the impacts of its economic, environmental and social and governance performance. The Comprehensive option builds on the Core option by requiring additional Standard Disclosures of the organization's strategy and analysis, governance, and ethics and integrity.
The Reporting Principles (G4 Guidelines, 2013b) are fundamental to achieving transparency in sustainability reporting and therefore should be applied by organizations in FPS when preparing a sustainability report. Guidelines, 2013b Guidelines, , 2013c : a) Materiality. The report should cover "Aspects" (see G4 Guidelines (2013b G4 Guidelines ( , 2013c referring to the Aspect list of subjects covered by these guidelines) those refl ect the organization's signifi cant economic, environmental and social impacts or substantively infl uence the assessments and decisions of stakeholders and, therefore, potentially merit inclusion in the report. Materiality is the threshold at which aspects become suffi ciently important that they should be reported. In our case, Křen (2011) The General Standard Disclosure introduced reporting topics: Strategy and Analysis (G4-1, G4-2); Organizational Profi le (G4-9, …, G4-16); Identifi ed Material Aspects and Boundaries (G4-17, …, G4-23); Stakeholder Engagement (G4-24, …, G4-27); Report profi le (G4-28, …, G4-33); Governance (G4-34, …, G4-55); Ethics and Integrity (G4-56, G4-57, G4-58), where Governance Standard Disclosure provides an overview of: the governance structure and its composition; the role of the highest governance body in setting the organization's purpose, values, and strategy; the competencies and performance evaluation of the highest governance body; the role of the highest governance body in risk management; the role of the highest governance body in sustainability reporting; the role of the highest governance body in evaluating economic, environmental and social performance; remuneration and incentives.
Both G4 General and Specifi c Standard Disclosures are described and discussed in detail (G4 Guidelines, 2013b Guidelines, , 2013c ) and we do not introduce them, but in the next section we introduce topics, aspects and indicators for FPS.
GRI G4 Reporting Process
Now we can specify the process for defi ning standard G4 sustainability report content. It consists of four steps (1):
Step 1: Identifi cation of the organization's Aspects and any other relevant topics, and organization's Aspect Boundaries, which might be considered to be reported on. This identifi cation is based on the Principles of SC and SI. When assessing the range of potentially relevant topics, the organization should use the tests that underlie these two Principles. The organization should identify Aspects and any other relevant topics based on the impacts related to all of its activities, products, services, and relationships, regardless of whether these impacts occur within or outside of the organization.
Step 2: Prioritization of the Aspects and any other relevant topics from
Step 1, to identify those that are material and therefore to be reported on. The reporting organization should explain how those of the above elements that are considered material are incorporated into the organization's sourcing strategies and processes. The reporting organization should state how it integrates sustainability considerations throughout its supply chain into its purchasing criteria. A er analysis Aspects and following Hřebíček et al. (2012) The description of above indicators is detail described (G4 Sector Disclosure, 2014) and we will not discuss these here because of the extent of the paper.
1: Standard GRI G4 process for sustainability reporting (G4 Guidelines, 2013c) 
SAFA Reporting Methodology for Food and Agriculture Sectors
Let us consider FAS with NACE economic activities (NACE, 2011): A -Agriculture, forestry and fi shing section only with subsections 01 -Crop and animal production, hunting and related service activities excluding 01.07 (hunting, trapping and related service activities) and C -Manufacturing section only with subsections 10 -Manufacture of food products excluding 10.9 (feed industry) and 11 -Manufacture of beverages.
The most important state-of-art reporting methodology for FAS is the Sustainability Assessment of Food and Agriculture (SAFA) systems SAFA Guidelines, 2013; SAFA Indicators, 2013; SAFA Tools, 2013) . It brought a holistic global framework for the assessment of sustainability along food and agriculture value chains (Hřebíček, Trenz, Vernerová, 2013; Hřebíček et al., 2012 Popelka et al., 2013; . This is one of the most important concepts of FAO that we took into consideration when informing the society and stakeholders about the progress done in the economic, social, environmental and governance areas. The SAFA framework can be applied as on Small and Media Enterprises (SMEs) as large-scale organizations and other stakeholders that participate in crop, livestock, forestry, and fi shery value chains.
The SAFA Guidelines (SAFA Guidelines, 2013) have been developed several years (Hřebíček, Trenz, Vernerová, 2013; Popelka et al., 2013) and they are based on certain core methodological principles including e Bellagio stamp (IISD, 2009; Pinter et al., 2011) . Additionally, SAFA draws upon the family ISO 14040 standards for Life Cycle Assessment (ISO14040, 2006), the International Social and Environmental Accreditation and Labelling (ISEAL) alliance Credibility Principles (ISEAL, 2013) , the Reference Tools of the Global Social Compliance Programme (GSCP, 2010) , and the GRI Sustainability Reporting guidelines (version 3.1 and 4) discussed in previous section. The founding document of SAFA system is the SAFA Guidelines (SAFA Guidelines, 2013 The SAFA systems consider that FAS is characterized by four dimensions of sustainability: Good Governance, Environmental Integrity, Economic Resilience and Social Well-Being. Instead of GRI G4 is Good Governance with its indicators an integral part of the SAFA systems. Therefore, the SAFA systems methodology of sustainability reporting consists of four nested levels to enhance coherence between each other (SAFA Guidelines, 2013; Hřebíček, Vernerová, Trenz, 2013; Popelka et al., 2013) .
For each of these four dimensions of sustainability, SAFA systems outline essential elements of sustainability based on above mentioned international reference documents and conventions. SAFA systems consider 21 themes of universal sustainability goals, 58 sub-themes of sustainability objectives specifi c to supply chains (SAFA Gudielines, 2013) and 116 performance indicators for crops, livestock, forestry, fi sheries and aquaculture enterprises (i.e. each sub-theme) facilitate measuring progress towards sustainability, see Annex I. The second level of the SAFA Framework contains a set of 21 core sustainability issues (i.e. G1, …, G5 for Good Governance; E1, …, E6 for Environmental Integrity; C1, …, C4 for Economic Resilience and S1, …, S6 for Social WellBeing). In the third level of SAFA Framework, each of the 21 sustainability themes is divided into subthemes, or individual issues within SAFA themes (Annex I). The 56 sub-themes are relevant for supply chain actors doing a contextualization analysis and identify hot spot areas, as well as gaps in existing sustainability eff orts. The Default Indicators within each sub-theme identify the measurable criteria for sustainable performance for the sub-theme. The SAFA systems can be adapted to diff erent contexts and scopes in the given organization. These scopes can be presented as:
• Supply chain scope that describes all of the economic activities undertaken between the production of a primary commodity and the consumption of the fi nal product of the given organization. These activities can be presenting as processing, delivery, wholesaling and retailing. In other word supply chain scope specifi ed in setting the boundaries.
• Temporal scope that defi nes the time frame of the report of the given company. Usually in all reports, entity's activities for one-year interval are assumed. But there are some indicators, multiyear trends should be assessed or sustainability impacts be allocated to a longer period (for example a period of fi ve years is suggested).
• Thematic scope that depicts the sustainability context, see Annex I. There are four main phases of the SAFA systems assessment:
Step 
SAFA Framework for Sustainability Reporting
We consider sustainability in FAS as a complex topic and even with aggregation of the over hundred indicators and 58 sub-themes, understanding all of this data can be challenging and diffi cult to communicate internally or externally. The SAFA illustration of the overall sustainability performance and sustainability gaps of hypothetical organization (farm, company, enterprise) is shown in Fig. 2 .
This visualization of the SAFA sustainability performance ratings is depicted in the polygon of a hypothetical organization. The thick black line connects theme performance following a traffi c light colour code: best/good (green), needs improvement (yellow/orange) or unacceptable (red).
The fi nal sustainability report is a synthesis of the SAFA assessment of given FAS organization, including defi nition of scope, boundary setting, qualifi ed themes' ratings (with the Accuracy scores), hotspot issues details, irrelevant sub-themes justifi ed and areas for improvement identifi ed. Details on the selected system boundaries, indicator, thresholds, data sources, inclusion of 2: SAFA sustainability polygon (SAFA Guidelines, 2013) data from other sources including assumptions and performance ratings should be included. The Report should identify areas for improvements based on the contextualization and ratings.
A critical review fosters the quality, credibility and transparency of the assessment. The information and ratings included in a report should be supported by documentation that could be reviewed and understood by someone other than the Report author. The review should provide all information needed for a critical appraisal by interested stakeholders.
RESULTS

Implementation of Sustainability Reporting
In our vision, we foresee two main objectives of the web sustainability reporting information system (WESRIS) following from discussed reporting methodologies:
• An organization may use such a web sustainability reporting information system to create various reports and share data with both its stakeholders and, in the future, with the state administrations concerned with regulatory demands and mandatory corporate reporting.
• The sustainability assessment is performed by evaluating indicators by the means of one of the above discussed methodologies. This way, the organization can share with the public its performance (sustainability assessment) or check a sustainability development progress. Evaluating corporate sustainability performance can be done through various parts of sustainability reports as stated above or through custom dashboards. We defi ne the following three main generic actors of the web sustainability reporting information system (Kocmanová et al., 2013): • Reporter is a person responsible for ensuring organization mandatory reporting (especially fi nancial, social and environmental) or reporting for stakeholders; this would typically be a member of the accounting team or a contractor. This is the typical actor who would enter data into the information system. • Evaluator is a person responsible for sustainability assessment; this role can be represented by a wide range of people starting with managers, auditors and various internal interested parties. The evaluator may also enter data into the information system, but it is not his/her primary task, typically this would be the additional data required for the report generation, but not required as the part of mandatory reporting (e.g. organization strategy, goals a targets, vision etc.) • Administrator is responsible for defi ning the report templates and business rules used to generate reports. The web sustainability reporting system was developed and include a fl exible layout design, rich visualization, business requirements, and data logic defi nition etc. following SAFA guidelines and the G4 Guidelines. In addition, there is the need for translation or publishing requirements, a central deployment and the customization of interactive reports. These primary WESRIS functions represent a user-friendly reporting system with strong delivery capabilities of relevant reports. From the defi nition of the generic roles of WESRIS we proceed to basic functional requirements. 
WESRIS Structure
The Fig. 3 shows an overview of WESRIS architecture based on an XBRL database. The main idea of this approach is a possibility of direct storing of XBRL data into an XML database that allows relational access to these data. The logical relational data model and the XBRL contents simplify the Business Intelligence integration (Hodinka et al., 2012; Popelka et al., 2013) . The architecture of WESRIS is divided into application, processing and data layers.
The application layer accepts report submissions and provides the results of report queries. It is composed of various interfaces such as a web application user interface or some defi ned APIs. The application layer communicates with the storage layer via SQL queries or via the XQuery language. It defi nes the access tools and internet pro-tocols used for the following purposes: SOAP, REST, JDBC or fi le access via Web-DAV.
The data layer is composed of both the RDB system and the XBRL database. The data layer exposes both the relational and the XML interface so that the data can be queried by both SQL and XQuery languages. The application layer provides a wide range of APIs to connect the database to various sources. This off ers a high interoperability of the WEBRIS system. Alongside the application layer is the Business Intelligence engine (Hodinka et al., 2012; Popelka et al., 2013) , which can benefi t from direct access to the data layer. This will be possible if the data layer is self-containing, i.e., if it can provide an XBRL document with all the necessary taxonomies and templates.
For all the use cases of the generic actorsreporter and evaluator -we consider two scenarios. The WESRIS may be used either on a regular basis (a registered organization scenario) to generate scheduled organization sustainability reports (annual, quarterly, etc.) , performance and to check the trailing corporate sustainability performance, and its development. The second scenario (an anonymous organization scenario) represents the case when a company wants to generate a onetime irregular report.
The second scenario can occur for example when the organization is applying a report for a subsidy or grant or when the organization is evaluating changes in the organization operation (e.g. restructuring), where a report would be generated for the period before the change and for the period a er the change. The second scenario can also be seen as an entry point into the reporting system for organizations that do not use it regularly.
DISCUSSION
The prototype of above web sustainability reporting information system was implemented (Hodinka et al., 2012; Hřebíček, Vernerová, Trenz, 2013; Kocmanová et al., 2013; Popelka et al., 2013) in the past two years. This prototype WESRIS was made to ensure that the chosen indicators can be computed and implemented successfully and verify the usability of information system for the end user. It concentrated on the assessing sustainability of crop production systems for the conditions of the Czech Republic (Křen, 2011) and diff ers from new developed SAFA so ware (SAFA Tool, 2013) .
By using WESRIS, the given company gains a whole set of advantages. The admin-istration and editing of reports is much easier and much more eff ective for corporate performance evaluation. The implemented methodology in WESRIS makes it possible to assess the given company's sustainability (caused by its activity) by means of objective considerations; to conduct the comparison of diff erent companies and evaluate whether their activities correspond to the principles of sustainable development.
This prototype WESRIS was also tested how it supported an effi cient knowledge-based decision making for the sustainable development of FAS organizations (Kocmanová et al., 2013) . It was analysed how it integrated information from their various corporate governance, environmental, economic and social issues. More information about this prototype WESRIS can be found in (Hřebíček, Vernerová, Trenz, 2013; Popelka et al., 2013; Kocmanová et al., 2013) . The above analysis of determinants state-of-art sustainability reporting open new tasks in our research: to develop a new release of the prototype of the web sustainability reporting system or to customize SAFA so ware (SAFA Tool, 2013) .
We are in the stage to decide which way of the development of a state-of-art sustainability reporting so ware follows.
3: WESRIS architecture
CONCLUSION
Corporate sustainability reporting has been the subject of extensive research in last decades. Sustainability Reporting (SR) is a voluntary organisation's activity with two general purposes: to assess the current state of an organisation's economic, environmental and social dimensions, and to communicate an organisation's eff orts and sustainability progress to their stakeholders. SR can be used for assessing corporate sustainability performance over time, benchmarking against other organizations, and demonstrating how the organisation infl uences, and is infl uenced by, expectations about sustainable development. Since the end of the 1990s, SR has become an increasingly relevant topic in business and academia. However, it is still limited in food and agriculture sector (FAS) in the Czech Republic and European Union and only little information of the latest developments have thus far been presented. This paper provided state-of-art information dating from 2010 to 2014 from publications related to FAS. The paper identifi ed what determinants of SR were examined in the world initiatives and identifi es (in) consistencies, gaps, and opportunities for future research in this area. It focused to the Global Reporting Initiative (GRI) and its new G4 Guidelines including the Sector Disclosure for the Food processing sector. Further, it discussed the Food and Agriculture Organization (FAO) of the United Nation initiative with its developed Sustainability Assessment of Food and Agriculture systems (SAFA) together with the new SAFA Guidelines from 2013. Finally, the results of research of SR are presented: the prototype WESRIS -web sustainability reporting information system. The implemented methodology in WESRIS makes it possible to assess the given company's sustainability (caused by its activity) by means of objective considerations; to conduct the comparison of diff erent companies and evaluate whether their activities correspond to the principles of sustainable development. 
